Environmental agencies are increasingly being asked to formulate local, regional and national responses to environmental problems that are highly complex, made up of multiple factors, contested or unknown science, and confl icting demands. Social learning is emerging as a useful framework for understanding the human relationship, knowledge generation, and decision-making challenges posed by complex environmental problems.
Summary
Environmental agencies are increasingly being asked to formulate local, regional and national responses to environmental problems that are highly complex, made up of multiple factors, contested or unknown science, and confl icting demands. Social learning is emerging as a useful framework for understanding the human relationship, knowledge generation, and decision-making challenges posed by complex environmental problems.
A social learning approach draws attention to fi ve areas for focusing awareness and developing practice in complex problem solving: These are:
1. How to improve the learning of individuals, groups and organisations 2. How to enable systems thinking and the integration of diff erent information 3. How to work with and improve the social/institutional conditions for complex problem solving and 4. How to work-manage group participation and interaction 5. The fi fth factor is monitoring and evaluation, which is the engine that drives continuous improvement in practice.
The social learning framework off ered here can be used to understand and improve the capacity of any problem solving and management situation. It can be used in its entirety or people may select elements of the framework for specifi c phases of their projects.
PICKING A WAY THROUGH PROBLEMS: THE CHALLENGE FOR ENVIRONMENTAL MANAGEMENT AGENCIES
Much has been said about complex problems in the environmental arena and it is easy to see that the challenges posed by (for instance) climate change, shifting land-use demands, energy shortages and competing demands for restricted water resources test the problem-solving capacity of local and national government organisations. These problems are viewed diff erently by the multiple organisations, sectors and communities that are interested and aff ected by the situation. In fact there may be such a diversity of ways of seeing one problem that it might be more honest to regard 'the problem' as a web of interrelated problems -each defi ned by the responsibilities, mandates and particular interests of the various agencies and groups involved. Furthermore the solutions on off er may, when applied, fi x one part of the problem only to reveal another. In fact what we are looking at trying to manage is not a problem but a problem systemsubject to a high number of infl uencing factors and key players and with fl exible boundaries that can be diffi cult to defi ne.
What further characterises these complex problems is high levels of uncertainty (see, for example, Chapter 19) . Information about the problem will most likely be incomplete (perhaps even some crucial factors may be undeterminable), and when available it can be disputed by diff erent stakeholders on the basis of its relevance or meaning.
What is clear about these problem situations is that linear approaches to planning and management are inadequate.
It is simply not possible to plan any great distance ahead with confi dence that the predictions and premise on which the plan is based will stay valid in the future. Equally such complex situations do not lend themselves to resolution in discrete periods of time. Instead they require ongoing attention. Moreover the idea that a single agency, whether national, regional or local, might be responsible or even capable of fully resolving these issues no longer fi ts. These issues require multi-scale, polycentric governance that recognises that multiple stakeholders in diff erent institutional settings contribute to the overall management of a resource 1 In the face of such complexity, management approaches are more usefully seen as processes of ongoing learning and negotiation rather than the search for the optimal solution.
The heart of a learning-oriented management approach is good communication and ways of sharing diff erent perspectives, and the development of adaptive group strategies for problem solving. In recent times, the shorthand for this approach to problem solving has become known as social learning.
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In this paper we discuss social learning (see Box 1) as a practical framework for exploring the critical elements of complex environmental problem solving. Council public deliberation over wastewater treatment. This is significant because it implies a shift in role for environmental management agencies from that described in the previous two paragraphs (accumulating all the information required, reconciling views and determining a course of action) to the orchestration of social learning.
In this context, agencies might judge the success of their efforts to respond to a problem situation not only by reaching a decision but also through the process -how the parties involved improved their collective capacity to act and respond.
A SOCIAL LEARNING FRAMEWORK
In addition to the implications for institutional arrangements discussed above, the framework of key elements that support social learning (see Fig. 1 ) indicate that a number of factors require attention when designing ways to respond to complex environmental problems. These include:
• How platforms (opportunities) for interaction between stakeholders will be conceived and handled
• How the diverse forms of data and information will be collated, interpreted, shared and accessed
• How critical assumptions about the problem will be revealed and scrutinised so that understanding of the problem moves beyond superfi cial observations and reaches to the heart of the challenge
The social learning framework we propose provides elements to address these three factors, and is made up of fi ve categories of elements: 
Figure 1 Social learning -fi ve areas important to addressing complex situations.
The last element is the engine that drives continuous improvement in practice. Another way of viewing these elements is as 'ingredients' in the design of successful approaches to complex problem solving. We now explore each category in detail. 
Group participation and interaction

Social and institutional elements
As discussed above, managing the political/decision-making context in order to support collective learning by all players requires some changes to the current way to doing business. approach has been used to support community-based learning initiatives. These areas include pest management in New Zealand, 15 learning about issues related to oil and gas in British Columbia, Canada, 16 and understanding the links between land use practices and livelihoods around Lake Victoria in Africa. 17 The ISKM approach has also been used as an evaluation framework to look at an environmental health surveillance system in California. 18 be needed to ensure these alternative eff orts are able to make a genuine contribution?
Successful examples of doing things using social learning include community-based catchment management programmes (http://icm.landcareresearch.co.nz/) However, while these programmes have often included good processes for tapping into knowledge, ideas and energy that were not reached through normal planning processes, they have not been compatible with statutory decision-making arrangements -which has led to frustration for those involved who have seen their eff orts undermined.
Lastly consideration has to be given to whether there are power imbalances between stakeholders and where these need to be addressed in order to create an eff ective process and eff ective solutions. Stakeholder analysis (see Chapter 25) provides an approach for analysing needs, barriers and opportunities for real participation by critical stakeholders.
Thinking elements
No structured response to complex problem solving can be developed without a facilitated approach to understanding the problem system (systems thinking) and from this determining the core components open to intervention or leverage. 19 Without this, complex problem solving can be hampered by incorrect or incomplete assumptions about the problem defi nition, or may miss critical knowledge about the problem (e.g. transport planning is connecting people with jobs, goods and services rather than roads).
In recent years there are many structured approaches to systems thinking developed by theorists and practitioners (e.g.
Checkland's soft systems methodology. 
Learning elements
Building knowledge about complex problems amongst a collective of diff erent stakeholders is an incremental process.
box 4: MANAGING CONFLICT IS IMPORTANT
A good example of how important it is to understand the underlying causes of confl ict was provided by Department of Conservation (DOC) staff as part of their ongoing eff orts to protect the black stilt (kakī), a rare New Zealand wading bird.
The agency was concerned to gain better access to bird habitat on private land, and to increase private landholder involvement in recovery eff orts. However, when landholders were canvassed to ascertain their support for a meeting to resolve these issues, it became apparent that they saw issues over the black stilt as symptoms of a wider problem of 'lack of trust' between farming families and DOC. In response, addressing the issue of access to the black stilt was postponed, and a series of workshops were held to improve relationships between local DOC staff and landholders. 22 Common ground was reached during these workshops and a number of positive steps to improve working relationships were identifi ed and implemented. Building trust in this way is one of the main reasons why successful participation processes take time. Importantly, in this case, both parties regarded this exercise as being a fi rst step in a much longer process. Researchers who have looked at the diff erent kinds of learning required for addressing complex problems observe a number of critical aspects that can be grouped into three key points:
• First, the learning that takes place must go beyond just revealing the basic social, environmental or physical facts of the problem system. Rather it needs to explore the attitudes, values and relationships that have a critical infl uence on the situation. This has been termed the 'soft relational and hard factual aspects of analyzing and managing a human-environment system' . 24 Another way of putting this is that social learning is about both content (views, ideas, values, information, and data) and process (group interactions, relationships, networks, and ways of problem solving). 25 • Second, processes must include learning that challenges fundamental assumptions about the system and consequently contributes to building knowledge about the system as a whole. This is referred to as 'double loop' learning and draws on the organisational psychology work of Argyris and Schön. Further, the framework of key elements in social learning (see Figs 1 and 2 ) can itself be used to prompt appropriate questioning about how well the process has been designed and implemented. Using evaluation processes that build knowledge about how to improve a programme or situation (rather than evaluation based on accountability and delivery)
will advance environmental management/problem solving process as a whole. 
SOCIAL LEARNING  ORIGINS AND VALUE TO PRACTITIONERS
